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Moving Beyond Qualitative Proteomics

Problem: Quantitative information about expression level of a protein is essential to understanding its biological role in
response to change or disease.

Qualitative Quantxtatlve

Add another dimension to any experiment by
determining the relative abundance of each
identified protein

Isobaric Labellng/Tandem Mass TagsTM (TMT)*
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*Ting, L. etal. 2011. Nature Methods 8: 937-940
Tandem Mass Tag and TMT are trademarks of Proteome Sciences plc.




How Does Isobaric Mass Tagging ( TMT&ITRAQ) Work?

Reporter 1

l

Balance 1

Reactive 1

—Peptide from patient 1

Reactive 2

—Peptide from patient 2

Reporter 2
!

229.163 Da

The tagged peptides behave exactly the same, except during fragmentation.
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Peptide fragmentation

Reporter 2
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Tandem Mass Tag and TMT are trademarks of Proteome
Sciences plc.
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This spectra indicates that
this protein is upregulated in
patient 1 approximately 2
fold
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TMT Labels are Indistinguishable

Cells from Cells from
condition 1 condition 2
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Once mixed together,
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The Difference Only Appears in MSn

TMT10-RUN1-10F-F4 #10489 RT: 32.08 AV: 1 NL: 3.48E5
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Synchronous Precursor Selection (SPS) for Accurate Quantification

Precursor
lon

CID MS?,
lon Trap
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620 eso0 e40 * Available on the Thermo Scientific™ Orbitrap Fusion™ MS
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Precur_sor _ _ _ _
Selection « Select multiple MS? precursors using a single fill and notched
® ® isolation waveform
o o3 11 * Improves the ratio accuracy and at the same time dramatically
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Multinotch MS3 Quantification is Accurate and Sensitive

Synchronous Precursor
14 Selection
12 Mumber of Precursors 10
10 [ MS Isolation Window (m/z) 2
8 (ﬁ MS2 Isolation Window {(m/z) | 2
m Yeast
6 ® Human .
Ratio 127C/128N
4 22 - 1.81 1.98
5 .
2 18 - 1.63
16 -
1.33
0 T T T - T . T T 14 N
126 127N 127C 128N 128C 129N 129C 130N 12 - .
Human DA : : : : 1 ' ' '
10 5 ‘\i) 2 5 lo MS2 HCD Iso 2 Iso 0.7 Iso 0.7
Yeast 1 1:1:1 Notch 10  Notch 10  Notch 4
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8000 -
6000 70%
4000 -
2000 -
0 _
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* TMT MS2 Peptides-Quan template in Method Editor
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TMT11plex
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TMT11 131C

e TMT11-131C can be used in
combination with TMT10plex reagents
to multiplex 11 different samples for MS
analysis

» 11plex data analysis is supported by
Proteome Discoverer 2.1-2.3
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High Resolving Power is Required for Accurate Quantification of the TMT11 plex

\
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TMT Multiplexing Workflow for Precise Data in Less Time
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TMT QC assay - TMT 11 yeast triple knock out standard
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TMT Standard for TMT Workflow QC and Method Development

« MS and LC method optimization

« QC of mass spec and LC

 PD analysis optimization

“TMT standard will not solve the interference problem, it can accurately and sensitively measure its
effects”

J.Paulo et al, JASMAS, 2016, 1620-1625
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TMT QC Assay Standard

© American Sodiety for Mass Spectrometry, 2016 J. Am. Soc. Mass Spectrom. (2016)
|| @C‘"‘”"“ DOI: 10.1007/513361-016-1434-9
I!!I RESEARCH ARTICLE

A Triple Knockout (TKO) Proteomics Standard
for Diagnosing lon Interference in Isobaric Labeling
Experiments

Joao A. Paulo, Jeremy D. O’Connell, Steven P. Gygi
Department of Cell Biology, Harvard Medical School, Boston, MA 02115, USA

NS s PSS! Abstract. Isobaric labeling is a powerful strategy for quantitative mass spectrometry-
25 based proteomic investigations. A complication of such analyses has been the co-
isolation of multiple analytes of similar mass-to-charge resulting in the distortion of
relative protein abundance measurements across samples. When propery imple-
mented, synchronous precursor selection and triple-stage mass spectrometry (SPS-
| © MS3) can reduce the occurrence of this phenomenon, referred to as ion interference.
However, no diagnostic tool is available cumrently to rapidly and accurately assess ion
interference. To address this need, we developed a multiplexed tandem mass tag
(TMT )-based standard, termed the triple knockout (TKO). This standard is comprised
of three yeast proteomes in triplicate, each from a strain deficient in a highly abundant
protein (Met6, Pfk2, or Ura2). The relative abundance pattems of these proteins, which can be inferred from
dozens of peptide measurements can demonstrate ion interference in peptide guantification. We expect no
signalin channels where the protein is knocked out, permitting maximum sensitivity for measurements of ion
interference against a null background. Here, we emphasize the need to investigate further ion interference-
generated rafio distortion and promote the TKO standard as a tool to investigate such issues.
Keywords: MS standard, MuiltiNotch, TMT, Orbitrap Fusion, Lumos, lon interference, SPS-MS3

Intarferance freo index

Received: 12 April 2016/Revised: 30 May 2016/Accepted: 31 May 2016
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Difference between Proteomics TKO Standard and Pierce TMT TKO standard

« TKO standard (Paulo et al, 2016)
* Paulo’s TKO standard uses met6(protein rank19), pfk2(114) and ura2(244) yeast strains.
» Paulo et al uses TMT9 to label peptides from those three strains.

| " 25| Meté protein abundan Pfk2 protein abundance profile ~ 20 Ura2protein abundance profile
met6A pfk2A uraZA 20 : 15
=15 § =
rtj ;—h rij £ 40 =" ="
5 5
© A A0 90 o o0, eC .
,\q,'\ \rﬁ)'\q,qu \q,'\QQ, o B E—I_I—I 5 It 0! - : S
TKO standard . ) ) . . .

Strain#1 Strain#2 Strain#3 Strain#1 Strain#2 Strain#3 Strain#1 Strain#2 Strain#3

* Pierce TMT11 TKO Standard
* Pierce TMT11 standard uses met6,his4(213),ura2(244), and BY4742 parental yeast strains.
* The standard uses BY4742 parental strain labeled with 131N and 131C as control channels.

met6A his4A ura2A BY4742

[ h Met6 protein abundance profile His4 protein abundance profile Ura2 protein abundance profile

RS D0 of S L AN
,\qf° i\ '\ R AR IO

TMT11 standard
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TMT11 TKO Sample Reconstitution

» Take vial out of the freezer and bring to the room temperature, 15 min
* Add 40 ul of 0.1%TFA/5% AcN in Water, 500 ng/ul

* Or add 40 ul of 5% DMSO/1% FA in Water, 500 ng/ul

 Incubate at RT for 15 min and transfer to autosampler vial

* Don’t keep more than 1 week at4 C

17



LC Method: EASY-Spray™ C18 50cm column & UltiMate™ 3000 RSLCnano UHPLC

. . . . m8m
50 min gradient 120 min gradient
HH = LS [ B5 st
ey Time {idfimin] ouft Curve i — - imm - —
1 0.000 Equile stion [l /mini]
2 0,000 0. 30 2.0 5 1 0.000 . Couilte stbon
3 Al B z (0] _I].B!Il 2.0 _E
4 000 Rur : ;*[:ﬂ‘?ﬁ' | -
5 W00 0.0 20 s § 14000 090 28 5
& 17,000 0, 300 4.0 5 - . T =
T &F.000 0.300 .0 5 L 16.0 5 g
8 oo 030 &0 = B 145000 0.300 5.0 5 =
| 75,000 0, 30 .0 5 9 150,50 .30 B5.0 g
i0 77,000 0, 300 4,0 g 10 158000 0300 5.0 5
1l New Row 11 160000 0,300 4.0 I
12 100.000 Shog Aun 12 fewRow |
13 185.000 Sop fun
Solvent A: 0.1% formic acid
Solvent B: 100 % Acetonitrile, 0,1% formic acid
Flow rate: 300 nL/min
Injection volume: 1-2 pL
Direct injection
18 ThermoFisher
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LC Method: EASY-Spray™ C18 50cm column & UltiMate™ 3000 RSLCnano UHPLC

Loading pump

50 min gradient

120 min gradient

conditions - -
L Time Sl
[l i} Flow
ik Tiemei Wbk L
Flow, 1 0o Eqqalke sticn [ /min] =
Time(min ul/min 2  0.000 0.300 2.0 E ; :
( ) 3 [T — : ::::!:lp _IZI.3=I| 2.0 _E
N
0 20 4 0.0 i A e —
s 14000 0500 2.0 3 $§ 14000 030 20 5
& 17.000 0,300 4.0 5 P g e 5
) &F. 00 0. 20 5 T 00, ) _U-3III 16,0 .5 E
8 70000 030 5.0 5 B 145000 030 250 5 =
100, 185 20 0 75, 000 0,300 £5.0 5 g 150000 0300 5.0 s |
10 77.000 0,300 4.0 5 10 158000 0300 5.0 5
11 AewSow 1 160000 (0,300 4.0 5
12 100.000 Shop Bun 12 New fow
13 18503

Solvent A: 0.1% formic acid

Solvent B: 100 % Acetonitrile, 0,1% formic acid

Flow rate: 300 nL/min

Injection volume: 1-2 pL

Trap loading
19 ThermoFisher
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LC Method using EASY-Spray™ C18 50cm column & EASY-nLC™ 1200 HPLC

50 min 120 min
Time Flow(nL/ 0 : : Flow(nL/mi
%B
0 300 5 0 300 )
5 300 10 5 300 8
55 300 40 125 300 40
60 300 90 130 300 90
70 300 90 140 300 90
Solvent A: 0.1% formic acid
Solvent B: 80 % Acetonitrile, 0,1% formic acid
Flow rate: 300 nL/min
Injection volume: 1-2 uL
20 ThermoFisher



LC Method using EASY-Spray™ C18 50cm column & EASY-nLC™ 1000 HPLC

50 min 120 min

Solvent A: 0.1% formic acid
Solvent B: 100 % Acetonitrile, 0,1% formic acid
Flow rate: 300 nL/min
Injection volume: 1L
01 ThermoFisher



Instrument Method Settings: QExactive Classic and QExactive Plus

QE classic 50 min | QE classic 120 min QE + 50 min QE + 120 min

Resolution Full MS
AGC target Full MS
MS max IT, ms

Scan range, m/z
Loop count

MS2 resolution

MS2 AGC target

MS2 max IT, ms
Isolation Window , Th
NCE, %

Intensity threshold
Peptide match
Dynamic exclusion, s

First mass, m/z

70000
3e6
50
350-1500
15
35000
le5
120 ms
1.2
32-34
led
preferred
20s
110

70000
3e6
50
350-1500
15
35000
le5
250 ms
1.2
32-34
led
preferred
45s
110

70000
3e6
50
350-1500
15
35000
led
100 ms
0.7
32-34
led
preferred
20s
110

70000
3e6
50
350-1500
15
35000
le5
120 ms
0.7
32-34
led
preferred
30s
110

N



Instrument Method Settings: QExactive HF and QExactive HF X

QE HF 50 min QE HF 120 min QE HF X 50 min QE HF X 120 min

Resolution Full MS
AGC target Full MS
MS max IT, ms
Scan range, m/z
Loop count

MS2 resolution
MS2 target

MS2 max IT, ms
Isolation Window, Th
NCE, %

Intensity threshold
Peptide match

Dynamic exclusion, s

First mass, m/z

120000
3e6
50
350-1500
20
60000( 2.9-45000)
led
96
0.4 m/z
32-34
le4
preferred
20
110

120,000
3e6
50
350-1500
15
60000(2.9- 45000)
led
120
0.7 m/z
32-34
le4d
preferred
30
110

120000
3e6
50
350-1500
20
45000
led
86
0.7 m/z
32-34
le4d
preferred , single charge
20
110

120000
3e6
50

350-1500

15

45000 e
1e5 @‘Q
96

0.7 m/z

32-34
le4

preferred , single charge

30
110
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Instrument Method Settings: Fusion, Tune3.1 Templates are Available in Method Editor

Fusion SPS 50 min Fusion SPS 120 min Fusion MS2 50 min Fusion MS2 120 min

Resolution Full MS
AGC target Full MS
MS max IT, ms
Scan range, m/z
Top Speed, s

MS2 max IT, ms

MS2 Isolation window, Th

MS2 NCE, %

MS2 Intensity threshold

Dynamic exclusion, s

MS2 Resolution
MS2 AGC target
MS3 AGC target

SPS Isolation window, Th

SPS NCE, %
SPS max IT, ms

SPS settings: # notches,

mass range

N
S

120000
4ed5
50
375-1500
2
50
1.2(2)-0.7(3)-0.5 (4+)
35
5e3
45, single charge
turbo
led
led
1.3(2)-0.7(3)-0.5 (4+)
65
105
5-10-10

m/z 110-500

120000
4e5
50
375-1500
3
50
1.2(2)-0.7(3)-0.5 (4+)
35
5e3
60, single charge
turbo
le4
le5
1.3(2)-0.7(3)-0.5 (4+)
65
120
5-10-10

m/z 110-500

120000
4e5
50

375-1500
2
105
1.2(2)-0.7(3)-0.5 (4+)
38-40
oe4
45, single charge

50000

led

m/z 110

120000
4e5
50
375-1500
3
120
0.7(2-3)-0.5 (4+)
38-40
oe4
60, single charge
50000
led

1 Method Ed itol’ Global Parameters

m/z 110.:
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Instrument Method Settings: Lumos, Tune3.1 Templates are Available in Method Editor

N
(¢}

Fusion SPS 50 min Fusion SPS 120 min Fusion MS2 50 min Fusion MS2 120 min

Resolution Full MS
AGC target Full MS
MS max IT, ms
Scan range, m/z
Top Speed, s

MS2 max IT, ms

MS2 Isolation window, Th

MS2 NCE, %

MS2 Intensity threshold

Dynamic exclusion, s

MS2 Resolution
MS2 AGC target
MS3 AGC target

SPS Isolation window, Th

SPS NCE, %
SPS max IT, ms

SPS settings: # notches,

mass range

120000
4ed5
50
375-1500
2
50
1.2(2)-0.7(3)-0.5 (4+)
35
5e3
45, single charge
turbo
led
les
1.3(2)-0.7(3)-0.5 (4+)
65
86
5-10-10

m/z 110-500

120000
4e5
50
375-1500
3
50
1.2(2)-0.7(3)-0.5 (4+)
35
5e3
60, single charge
turbo
le4
le5
1.3(2)-0.7(3)-0.5 (4+)
65
105
5-10-10

m/z 110-500

120000
4e5
50

375-1500
2
86
1.2(2)-0.7(3)-0.5 (4+)
38-40
oe4
45, single charge

50000

les

m/z 110

120000
4e5
50
375-1500
3

96

0.7(2-3)-0.5 (4+)
38-40

5e4

60, single charge

50000
1e5 Method Editor Giobal Parameters

m/z 110
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|. Quantification Method Add Lot Specific Correction Factors

(‘ Thermo Proteome Discoverer 2.2.0 388

Administration | Teels Window Help Repnner
& Show iob Queue ) Mass Tag lon -1 Monoisotopic +1
& Maintain FASTA Files
ST Maintain FASTA Indexes = TMT?-126 | 126.127726 0% 0% 100% 8.5% 0.3% 3
@QAddFﬁg‘ Maintain FASTA Parsing Rules 1
2 Maintain Spectrum Libraries TMTY-127M | 127.124761 0% 0.5% 100% 8.5% 0.3%
1 Maintain Chemical Modifications %
Study S 9 Maintain Cleavage Reagents () TMTm-u}'{: 12?.131(]81 U% 0.5% 1{“}% ?.3% D.'q-%
Study N4 [ Maintain Annotation Aspects
siudiuu Miaintain Quantification Methods |27 TMT-128M | 128.128116 0% 0.6% 100% 7.2% 0.2%
LZ;(;:I: n Manage Licenses
N B Configuration 1 TMT-128C | 128.134436 0% 1.3% 100% 6.3% 0.2%
TMT-129M | 129.131471 0% 1.6% 100% 6.2% 0% =
Create New Quantification Method L% =3 | tameazec | 129.137790 0% 2.5% 100% 5.0% 0.1%
TMTY-130N 130.134825 0% 2.7% 100% 5.0% 0%
() From Factory Defaults: | Dimethylati lex (C2HE, C2H2D4, 13C206)
: v imethylation plex (C2H6, CZHZ . TMT®-130C | 130.141145 0.1% 2.9% 100% 4.0% 0%
© From Existing Method: | TMIT 11plex 2 -~ TMT2-131 | 131.138180 0.1% 3.1% 100% 3.9% 0%
{Z) From Seratch: Precursor lon Method _ ) 4
{advanced mode ) Mass Tag Reporter lon Mazs -2 -1 Main +1 +2 Active
126 126.127726 0 0 100 25 |03 F
127N 127124761 ] 05 |00 55 |03 7]
[ — ] [ g 127C 127.131081 0 05 [100 73 |04 @]
128N 128128116 il 06 |10 72 |02 E
128C 128134436 ] 13 |00 3 |02 7]
29N 129131471 ] 16 |00 €2 |0 Fi
129C 12913779 il 25 100 5 01 E
130N 130.134825 ] 27 [ 5 0 7]
N . . . . i T30C 130141145 ] 25 100 ] 0 Fl
1. Select “Maintain Quantification Methods L 1311318 N N N T (I I
) T31C 131.144459 ] T4 |00 25 |0 E
2. Create new method using TMT 11plex template THIT:ain peaks are avays 100°%
3. Add Correction factors from Product data sheet
4. Save new method as TMT11TKOIlotXXX standard
[ ok || cancel || Hep |
ThermoFisher
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ll. Study Set up

f’:‘ Thermo Proteome Discoverer 2.2.0.388
File View Administration Tools Window Help

gm0 L o = | e o [ :
FEIEER N R AEEDDEEE BlAazan
StartPage X | Study:test > | Administration | F1_20170817_FL_Hela_tug_OT_120min_high_charge_BIH x | F1_20170817_FL_Hela_iug_OT_120min_low_charge_BIH x [ helasoongslgz x|

Select New Study
Create Study Name

@ Proteome Discoverer 2.2
Select Study Directory

Sta I . 1 Recent Studies Recent Results 7 Select Processing WorkfIOW
.New Study/Analysis... New Study and Analysis
Open pl s 2 S i % Select Consensus workflow
—— 3 = Select Quan.method and control channel

NoghkrwbE

Processing Workflow:

uan_SPS_MS3_SequestHT_Percolator.pdProcessingWF n E] 4
ProcessingWF_Fusion \ PWF_Fusion_Reporter_ Based_Quan_SPS_MS3_SequestHT_Percolator.pdProcessingWk |8
ProcessingWF_Fusion '\ PWF_Fusion_SequestHT_MSAmanda_Percolator.pdProcessingWF

ProcessingWF_Fusion \ PWF_Fusion_TMT_Quan_SPS_MS3_SequestHT_Percolator.pdProcessingWF
ProcessingWF_LTQ_Orbitrap \ PWF_CT_Basic_SequestHT.pdProcessing\WF

ProcessingWF_LTQ_Orbitrap \ PWF_OT_CID_SequestHT_MSAmanda_Percolator_ptmRS.pdProcessingWF
ProcessingWF_LTQ_Orbitrap % PWF_OT_Dimethylation_Quan_Sequest_HT_Percolator.pdProcessingWF

ProcessingWF_LTQ Orbitrap % PWF_OT_ETD_CID_SequestHT_Percolator.pdProcessingWF

ProcessingWF_LTQ Orbitrap % PWF_OT_HCD_SequestHT_MSAmanda_Percolator_phosphoRS.pdProcessingWF

Add files

Consensus Workflow: -
(empty workflow) B [ ] Quantification Method:
(empty workflow) TMT11Universal - 6

CWF_BasicXlink.pdConsensusWF Select Control Channal

PMI-Bycnic Template.pdCensensus\WF

ConsensusWF % CWF_Basic.pdConsensusWF [C] 126 [C]129¢C
ConsensusWF % CWF_Basic_Annotation.pdCoensensusWF

ConsensusWF % CWF_Comprehensive_Enhanced Annotation.pdConsensusWF [ 1270 [ 130N
ConsensusWF % CWF_Comprehensive_Enhanced Annotation_LFQ_and_Precursor_Quan.pdConsensusWF [ 127¢ ] 130C
ConsensusWF % CWF_Comprehensive_Enhanced Annotation_CQuan.pdCensensusWF

ConsensusWF ' CWF_Comprehensive Enhanced Annotation_(Quan_Results export.pdConsensusWF [ 128N ] 131N
Consensus\WF %\ CWF_Comprehensive Enhanced Annotation_Reporter Quan.pdConsensusWF 5

PraSightPD 1.1 for PD 2.2 and PSPC 4.0 Templates ', ProSightPD Bottom Up.pdConsensus\WF [C] 128¢C 131C
ProSightPD 1.1 for PD 2.2 and PSPC 4.0 Templates \, ProSightPD HI HLpdConsensus\WF

ProSightPD 1.1 for PD 2.2 and PSPC 4.0 Templates \ ProSight?D LO HLpdConsensusWF [ 129N

ProSightPD 1.1 for PD 2.2 and PSPC 4.0 Templates \ PraSightPD MED HLpdConsensusWF
-
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ll. Study Set up

Tre Blilceeaa 1. Select categorical factor
La_lug_DT_‘lZDmin_high_zharge_BIH x F1_Zﬂ170&17_FL_HeLa_1ug_DT_lznm\n_luw_(:harge_BIH : )I( he\a;nﬂngﬁlgl . Study: TMT 11 TKO standard x 2' Create StUdy faCtOrS

I R e e | 3. Set study factors, controls for each of the

Grouping & Quantification Analysis As Batch 7 |

——— quan.channels per file

JE— Consensus Step &

=solution TMTe 6plex [C]  SILAC 3plex (Argh, Lysd | Arg10..[T]  TMT 11plex [[]  TMTe6plex
for low resolution S-plex Tandem Mass  SILAC Jptax (Ang6. Lys4 [Arg10. Lys8) Method for ¥1-plax Tandem Mzss Tag® of Method for &-plax Tandem Ma ‘wiorkdlow:
*Proneome Seignces pic Mathod Protsame Sciences pic Promsame Sciences pic

Result File:
2plex (Arg10. LysE) [C]  SILAC 3plex (Arg6. Lys6 | Arg10..[T]  TMT 2plex 1] -
Iniex (A 10, £ys) Method SILAC Splex (Argé. Ly=8 [Ag 10, Ly=E) Method for Z-plax Tandem Mass Tagsof ¥ Child Steps= (1)

N sthod Protsame Sstences pic )
2plex (Arg10. Lys8) = . Processing Step di,
- TMT 10plex [} TMT11Universal
sthod for ?‘q-ptx';ivde'n Mass Tag®af Isthod for r{w;i—:m Mzss Tag®af Worldlow:  PWF_Fusion_Reporter_Based_(
2plex (lle6) o] 53_SequestHT_Percolator
pleflef] Method! Result File:
Files for Anafysis: ()
“ T | »
- =

Study Factors Paste Copy Add~ | Doz o from Input Files b 4 Thermo Proteome Discoverer 2.2.0.388

File View Administration Tools Window Help

WHO HDREY

Biological Replicate Factor

Categorical Factor ﬁ_:

=

33

D &2

HEEDDB

Numerical Factor StartPage X | Study:test X | Administration X | F1_20170817_FL_Hela_lug_OT_120min_high_charge_BIH x | F1_20170817_FL_HeLa_lug_OT_120min_low_charge_BIH % | helaS0ongslgz
| H @E Add Files @ Add Fractions x Remove Files & Open Containing Folder o4 New Analysis Open Analysis Template
\r’east Stmm Edit x Study Definition Samples || Analysis Results || Workflows | Grouping & Quanti ion
1D & | Name File Type | Quan Method Sample Information
h 54 * Fl TKOTT11_1ms2_1 raw TMT11Universal ~ | Sample Type: [Sample]. Yeast Strain: [n/a]
I E 2 * F2 TKOTT11 _1ms2_1_42 raw TMT11Universal = | Sample Type: [Sample), Yeast Strain: [n'a]
rnlet * F3 TKOTT11_1ms2_2 Ew TMT11Universal = | Sample Type: [Sample), Yeast Strain: [n'a]
par&ntE|2| F4 TKOTT11_1ms3_1 raw TMT11Universal = | Sample Type: [Sample. Control]. Yeast Strain: [met6. hisd, ura2, parental]
ura Sample  Sample Identifier Sample Type Quan Channel | Yeast Strain
4 TKOTT11_1ms3_1-[126] Sample - | 126 meth -
46 TKOTT11_1ms3_1-[127N] Sample - | 127N meth -
47 TKOTT11_1ms3_1-[127C] Sample - [127C meth -
43 TKOTT11_1ms3_1 - [128N] Sample - | 128N his4 -
43 TKOTT11_1ms3_1-[128C] Sample - | 128C his4 - 3
50 TKOTT11_1ms3_1 - [128N] Sample - | 128N his4 -
v 51 TKOTT11_1ms3_1-[128C] Sample - | 128C ura? -
52 TKOTT11_1ms3_1 - [130N] Sample - | 130N ura? -
53 TKOTT11_Tms3_1-[130C] Sample - | 130C ura2 - |
54 TKOTT11_Tms3_1-[131N] Control - 131N parental =
[ TKOTT11_1ms3_1-[131C] Control - 13ic parental - |

- ThermoFisher
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lll. Search Parameters For Processing Workflow

Parameters of "Spectrum Files RC’
Show Advanced Parameters

/ Download SwissProt yeast database, taxonomy ID 4932

4 1. Search Settings
Protein Databasze Saccharomyces cerevisiae S288C (SwizsPro & L
Enzyme Name Trypsin (Full) e RC 5
1. Dynamic Modffication  Mone
Static Peptide MN-Teminu: TMTEplex / +229.163 Da (Any MN-Teminus)
e e sl TMTéplex / +229.163 Da (K) [=]
Weight of ¢ lons L] i =
Weight of x lons 0 E;RL Spectrum 1 i Reporter lons 4
Weight of y lons 1 Selector i = Quantifier
Weight of z lons 0 |
4 4 Dynamic Modifications
Max. Equal Modifications 3
;' gﬁam?c m"g:?cz?on ﬂ’ddmbn /+15.385 Da (M) l ol TSI S U1 MU L TR Ll L] Show Ad ed P o
. amic Modification one O Vanc drameLters
3. Dynamic Modification  None ! Show Advanced Parameters
4. Dynamic Modffication None N 4 1. Peak Hﬂgﬂlﬂﬂ
g. D:,'namfc Mod_rffcatfon None Sequest HT 2 a 1. PE* Integration Irrtegratinn Th s 0 ppm
. Dynamlc_Modmcatmn | None ) ) Integration Tolerance 20 ppm Intearati Method Most Corfident Cantroid
g T e e e — Integration Method Most Corfidert Centroid egration Wetha ° 0e ol
1. N-Temminal Modfficatior None 4 2 Scan Evert Flters
2. N-Teminal Modfficatior None 4 2 Scan Event Filters -
3. N-Teminal Modficatior None Mass Analyzer FTMS Mass Analyzer FTMS
1. C-Teminal Modfficatior None M52 M5 Order M53
2. C-Terminal Modfficatior None _ S
3. C-Terminal Modfficatior None ? 2 .I”U.?'fl'\.I'EItID.I'l.T‘,'DE HCD Activation T}’DE HCD
4 6. Dynamic Modifications (protein terminus) Percolator Min. Collision Energy 0 Min. Collision Energy 0
1. N-Teminal Modfficatior Acetyl / +42 011 Da (N-Teminus) Mane. Collision Energy 1000 Mz, Collizion EI'IEI'Q}" 1000

2. N-Terminal Modfficatior None

3. N-Terminal Modfficatior None

1. C-Teminal Modfficatior None

2. C-Terminal Modfficatior None

3. C-Terminal Modfficatior None
4 7. Static Modifications

Peptide N-Terminus

Peptide C-Teminus

1. Static Modffication
2. Static Modfication
3. Static Modffication
4. Static Modffication
5. Static Modffication
6. Static Modffication

TMTEplex / +2259.162 Da (Ary N-Temir
None

Carbamidomethyl / +57.021 Da (C)
TMT6plex / +229.163 Da (K)

None

None

None

None

Use 0.02 Da tolerance for MS2 methods and 1.2 Da for SPS methods
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!

[( e

’

v

H Peptide
57 validator

2

[:.:?] Protein
===} Grouping

5

ProteinCenter
Annotation

3

8

|
J
J

1. Consensus Workflow

=

. Quantifier

Reporter lons

*["‘"

Peptide and
w Protein Filter

.

|

‘

1. General Quantification Settings
Peptides to Use Unique

Consider Protein Grou True

Reject Quan Results \ False

2. Reporter Quantification

Reporter Abundance Automatic

Apply Quan Value Cor False

Co-Isolation Threshole 50 7D for MS3
Average Reporter S/ 10

3. Normalization and Scaling

Nomalization Mode None

Proteins For Normalizz

Scaling Mode On Controls Average

4. Exclude Peptides from Protein Quantification
1. Excluded Peptide M None

2. Excluded Peptide h None

3. Excluded Peptide h None

N-Teminal Excluded | None

5. Quan Rollup _Hypothesis Testing

Ratio Calculation Summed Abundance Based
Maximum Allowed Folc 100

Imputation Mode None

Hypothesis Test ANOVA (Individual Proteins)

6. Quan Ratio Distributions
1st Fold Change Thre: 2
2nd Fold Change Thre 4
3rd Fold Change Thre 6

ThermoFisher
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l1l. Consensus Workflow: New In PD 2.3 SPS Mass Matches

4 1. General Quantification Settings
Peptides to Lse Unique
Consider Protein Gro True
Reject Guan Results False

[E‘i\ MSF Files 4 2 Reporter Quantification

0

1 Reporter Abundance Automatic
\ Apply Quan Value C True

l L : -14J Co-lsolation Thresha 75

/%% Reporter lons

= Quantifier Average Reporter 5. 10
Maszs Matches &
[[ ] PSM Grouper 1 J 4 3. Normalization and Scaling
Momalization Mode Mone
¢ Prateins For Mormali:
Scaling Mode On Controls Average
: Peptide 4 4. BExclude Peptides from Protein Quantification
s validator 2 _ | “, Peptide and For Momalization  Use All Peptides
- f Protein Filter 3 For Protein Roll-Up  Use All Peptides
For Fairwize Ratioz Exclude Modified
1. Considered Peptic Mone
2. Considered Peptic Mone
[:-—':'] Protein 5 3. Considered Peptic Mone
SR ) M-Teminal Consider Mone
\ 4 5.Quan Rollup and Hypothesis Testing
suE . Protein Ratio Calcul: Protein Abundance Based
‘_//__/— {"'*EJ o~ 4 } Maximum Allowed Fe 100
[gﬁzg E;?]fti::i:::ter 8 J Imputatinl? Mode  Mone N .
Hypothesis Test AMOWA (Individual Proteing)

4 b Quan Ratio Distributions
1st Fold Change Thr 2
2nd Fold Change Th 4

- ThermoFisher
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SPS Mass Matches

Sequence: DGQITITPK, K9-TMTéplex (229.16293 Da), D1-TMTéplex (22916293 Da) e -
Charge: +2, Monoisotopic m/z: 715.93493 Da (+0.34 mmu/+0.48 ppm), MH+: 1430.86259 Da, RT: 72.4247 min, |E
Identified with: Sequest HT (v1.17); XCorr:3.08, Percolator g-Value:1.2e-4, Percolator PEP:6.6e-4,
Fragment match tolerance used for search: 0.6 Da
Fragmert Matches =2
Walue Type: | Theo. Mass [Da] -
lon Senes | Neutral Losses | Precursor lons I Intemal Flagmentsl
#1 b b Seq. ¥ ¥ ¥2
1 519715 173.10221. D-TMT6plex 9
2 40221862 20161295 G 1086.67203 54383965 8
3 530.2771% 26564223 Q 1025.65056 51532852 7
4 643.36126: 32218427 | 901.59198 45129963 6
5 744 LE 37270811 T 788.50792 35475760 B
6 E M 42525014 | E87.46024 3424323376 4
7 558.54068. 479.77398: T 574.37618 28769173 3
8 1085.59344 528.30036: B 473.32850 23716789 2
4 K-TMTéplex 376.27574 188.64151 1
Fragment Spectrum [ w ]
072018_..e. . oo _TMT44_MS3_500ng_014.raw #37604 RT: 72.4247 min
ITMS, 715.9326@cid35.00, z=+2, Mono m/z=715.93493 Da, MH+=1430.86259 Da, Match Tol.=0.6 Da
20 Ly
473,25
70 4
60 ]
g b
=
= 95871
= 50
=
5
2
2 a4p ]
% bs
5 530.15 i 8 ¥ e
£ 30 . Rt s N7 N 5
v~  baH,0 2 643,20 & P s A
37627 42013 5 = : | .-
20 | by e 7 b N 74420 i 90163 yr~-H.0 Vi
by i 528:41 i1 | 687.28 bsiq:;Hwi_.o 1Dl::|..1'1' 1086.56
10 b -NH; 40215 RN I S b ~-H,
313.47 i l N %029.55 bs
o 1o - i . L b . .
200 400 500 200 1000 1200 1400

miz
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lll. Ratios Set up per Individual File

(4 Thermo Proteome Discoverer 2.2.0.388 o[ [
File View Administration Tools Window Help
H _Iy— _Iy— = H = — — — — — —
W e DA g g 0D =
StartPage 3 | Study:test | Administration 3 | F1_20170817_FL_Hela_lug_OT_120min_low_charge_BIH x/ Study: TMT 11 TKO standard 3 | ~ d b
@Q Add Files @ Add Fractions 2 Remove Files .\, Open Containing Folder &} New Analysis | Open Analysis Template
Study Definition || Input Files || Samples || Analysis Results || Workflows [ Analys: ( @hsBach A b Sme x
Sample Group and Quan Ratio Specification Generated Sample Groups
. . Consensus Step & x
- Study Variables metf F4
] File 126 Sample meif | F4: TKOTT11_ ims3 1 ‘Worldlow: CWF_Comprehensive_Enhanced Annotation_Quan
127N Sample o Fa- TKOTI"I_T 1m5_3 1 3 Result File: (file name will equal input file name)
[C] Quan Channel 127C Sample meif | |F4: TKOTT11_1ms3_1 -
¥ Child Steps: (1) Add
ﬂ Yeast Strain = ) _ :
hisd  F4 Processing Step ), Clone
[] Sample Type = .
128N Sample hi=t | F4: TKOTT11_1ms3_1
123C Sample h F4: TKOTT11_1m=3_1 ‘workflow:  P\WF_QE_Reporter_Based_Quan_SequestHT_Percolator
" | Ratio Generatio 129N Sample his4 | F4: TKOTT11_1ms3_1 Result File: (file name will equal input file name)
- Manua o Generation
Numerator: | v ua2 F4 v & Clear Al
F4 TKOTT11_1me3_1 TMT11Uni | 5 Type: [Sample, Control], Yeast §
Denominator: | | 129C Sample ura2 | F4: TKOTT11_Tms3_1 - - e =he=

130N Sample ura? |  F4: TROTT11_1ms3_1
130C Sample ura? |  F4: TROTT11_1ms3_1

- Bulk Ratio Generation

Denominators to be used: Generated Ratios

3¢ Clear Al

4 Group: F4 |~ | ’ Fa
[T] Yeast Strain : met6 x

[T] Yeast Strain : his4 his4 | parental F4
ura2 | | parental F4
met6 /  parental F5
his4 | parental F5
ua2 |  parental F5

[ *reast Strain : ura2
%E ‘Yeast Strain : parental
4 Group:F5
[] Yeast Strain : meth

X X X A X

[ *feast Strain : his4

[T] Yeast Strain : ura2

%E *Yeast Strain : parental —

% F5 TKOTT11_ims3_2 TMT11Universal Sample Type: [Sample, Control], Yeast £

< m ] »
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lll. Ratios Set up for Multiple files

(4 Thermo Proteome Discoverer 2.2.0.388 = E=h|
_Fl'le View Administration Tools Window Help E )
WA DA EECDDEEOEGDR ALEZA

* 4 Pk

Start Fage X I/Study: test rﬁdministration

x ]/Fl_ZEIlTEIE 17_FL_Hela_1lug_OT_120min_|low_charge_BIH

X Study: TMT 11 TKO standard x |

(i Add Files (i} Add Fractions

2£ Remove Files

2, Open Containing Folder £ New Analysis

| Open Analysis Template

Study Definition || Input Files || Samples || Analysis Results || Workflows [ Aralyss [[]AsBaich ¢ Run | Save X
Sample Group and Quan Ratio Specification (Generated Sample Groups
" Consensus Step & x
~ Study \Variables melb
[ File 126 Sample met| |F4: TKOTT11 1ms3_1 Workflow:  CWF_Comprehensive_Enhanced Annotation_Quan
127N Sample F4: TKOTT11 1m=s3 1 Result File: TKOTT1 1_1 m53_1_de&cuI1
[C] Quan Chanrel 127C Sample F4: TKOTT11_1ms3_1 2 - o I
- : W Child Steps:
H Yfeast Strain = 126 Sample n F5: TKOTT11_1ms3_2
- 127N Sample F5: TKOTT11_1ms3_2 ( . l
- Processing Step & Clone
[] Sample Type 127C Sample met6 | F5: TKOTT11_1ms3_2
‘Workflow:  PWF_QE_Reporter_Based_Quan_SequestHT_Percolator
hisd
) . Result File: TKOTT11_1ms3_1.msf
 Manual Ratio Generation 128N Sample his4 | |F4: TKOTTT1_Ims3_1 —
) = A J Files for Analysiz: (2) x Clear &l
Numerator: [ ,] 125C Sample F4: TKOTT11_1ms3_1
129N Sample F4: TKOTT11_1ms3_1 w F4 TROTT11_1ms3_1 TMT11Universal Sample Type: [Sample, Control]. Yeast &
Denominator: | =) 128N Sample F5: TKOTT11_1ms3_2 x F5 TKOTT11_1ms3_2 TMT11Universal Sample Type: [Sample. Control], Yeast &
128C Sample F5: TKOTT11_1ms3_2 o m | -
- Bulk Ratio Generation 129N Samrle his F5: TKOTT11 1ms=1 2 i |
Denominators to be used: Generated Ratios 3¢ Clearaul
[] Yeast Strain : met6 f
[ Yeast Strain : his4 X =) / e
[] Yeast Strain : ura2 hisd | | parental
Yeast Strain : parental x
*  um2 ! parental
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Search and Quan Results: 1012 Protein Groups 5777 Unique Peptldes 6372 PSMs

(‘ Thermo Proteome Discoverer

Eile Vjew Administration Tools Window Help

L EESEEER,

- q p
StartPage X | Study: TNOstandard X | TKOTT11_ims3_2unique7s x,/ TKOTT11_1ms3_2unique75-(1) x | : = =
v Specialized Traces || Result Statistics
Protein Groups Peptide Groups || PSMs || MS/MS Spectrum Info || Quan Spectra Input Files g Specialized Traces || Res T —— Pbundances (Groupad) -8 B
& ‘Chanked Master | Accession | Description Coverage [] Sequence Coverage | # Peptides | # PSMs # | . EI
915 = \5‘ P32861 | UTP—glucose-1-phosphate undylyliransferase [0S=Saccha || TEA I ] 19 18 E ﬁ; g o
916 = w" | Q07451 | Endoplasmic reticulum transmemt protein 3 [0S=Sace/|[] % I ] 5 3 i H Abundance Rafio Adj. P-Value [+] Abundances (Grouped) CV: [¢] | Found in Samples [
917 = v’ | PO7286 | Cytochrome bc1 comples subunit 1, mitechondrial [05=Sa ] 17% I ] [ 6 z % = E
918 = " | POB108 | Homocysteinelcysteine synthase [0S=Saccharomyces cere | [9% I ] U 1 i -4 5 5
919 = w" | P21264 | phosphoribosylamincimidazole carboxylase [0S=Saccharor ([ ] 13% I ( | 7 7 3.358 2869 3531 | 100.0 241 | 290 | 175 | 205 | RN RN BN
20 = " | P38804 | Restriction of telomere capping protein 3 [05=Saccharomye |[| A I ] 1 1| ism| 2427 | 0963 1203 64e-1 | 1000 | 171 ] 243 | 034 | 152 | D DR BN
o= +/ | P25373 | Gluteredoxin-1 [0S=Saccharomyces cerevisiae 5288C1 || [35% ] ( | 3 3| sthw| 2393 1443 2006 | 1000 | 241|199 | 245 | 125 | DN DR BN
97 = w/ | Q12023 | Probable mitochondrial transport protein fsf1 [0S=Sacchara ||| 4% I [ ) 1 1 2349 1434 1596 | 1000 | 134 | 245 [ 098 | 203 | DN BN BN
923 + v’ | P38137 | peroxisomal-coenzyme A synthetase [0S=Saccharomyces || 1% I ( ] 1 1 2235 0.943 0927 | 997 206 | 437 | 215 | 1035 | DD DN DEE Bl
924 = " | P38115 | D-arabinose dehydrogenase [NAD(P)+] heavy chain [05=5 [ 17% ] ( ) 5 5 2140 | 1377 1621 | w00 | 188 [ 678 | 231 | 231 | DN DR EE
925 & w’ | P400S4 | D34 phosphnglyoerate dehydrogenase 1 [05=Saccharomyc ||| 6% | ( ] 2 2| ep[ 2020 1467 1829 | 999 169 | 398 | 1.08 | 697 |INID NN W BN
926 = \/ P33330 | ph i [05= yees cere || [E ] ( ) n n 1883 | 1233 | o09m | 18e1 | 10e0 | w0 | 297 [ 477 | 627 | 125 | D DR BN
927 & \6 P16622 | Ferrochelatase. mitochondrizl [DS=Saccharomyces cerevis ([ | i3 I ] 2 2 1985 1775 1465 35a2 | 939 296 | 113 | 289 | 7.1 | NIDE NN EEE EE
i vl 125721 e pmnioryjepercorpionsfo o2 ntnciondial |05 S5acy | 4% | ( ) L L 1931 | 1571 | 2149 | 1000 | 065 | 1.63 | 0.75 | 253 | NI N BEE EE
929 = \4 P14843 | Phospho-2-dehydro-3-deaxyheptonate aldolase, phenylalar || ] 14% I ] & 6 1823 1551 1729 | 992 135 | 364 | 500 | 16.17 | N I D BN
930 = v/ [ A62189 | Pertahuncionsl AROM polypepide [0S-Sccharomyces oc|[]__10% ] ( ] " n e T 2m [ o [ 2302 | 11 | 99 |16 |66t | 269 | 650 | DI B B
931 = \4 C7GWZ2 | Pheromone-processing carboxypeptidase kex1 [0S=Sacch: || 3% I ] 1 1 1879 1978 1638 | 97 270 | 208 | &85 | 1157 | D D DEE Bl
ﬁ : j :2::; :Et:;m$;::$:;$ ;2:‘;::::;[;5: ?j H : 1 1 eP| 1873 | 1366 | 1750 999 | 129 | 239 | 032 | 421 | N NN DEE B
94 = v P30624 | Long-chain-fatty-acid—Cod ligase 1 [0S=Saccharomyces ce|[ | 12; ] ( | 2 3 185 109 0882 %7 | 5%2]619 | 242 | 1005 | I N EEN WS
: d 1811 | 1079 | 0813 995 | 398 [323[ 135 [ 1432 | DD DEE EE
935 + w" | P04840 | Mitochondrial outer membrane protein porin 1 [0S=Sacchar || 53 I ( ] 12 12
— 7 | F36080 | NADH-cytochroms b5 2 [05=5ace | = T I 2 2 1732 1.336 1410 100.0 312 | 347 | 148 | 034 | N DN e
L 1770 | 1783 | 2130 997 | 305 | 433 [ 370 [ 1029 | DD RN EE
937 = v’ | P39354 | Adenosylhomocysteinase [0S=Saccharomyces cerevisiae £ || [34% ]| ] 14 14
o /7 16308 | vacuelor aminapeptidose 1 055 e T o T ] B : 1742 | 1133 | 0718 1000 | 011 | 7.82 | 1349 | 213 | I DEE EE
939 = w’ | P37012 | Phosphoglucomutase 2 [0S=Saccharomyces cerevisiae 52 ([ 4% I ] 2 2 | R LHES 0 L0G0 265 | 179 | 142 | 153 | NN NN EEEN EEN
940 = \5‘ P50095 | Inosine-5-monophosphate dehydrogenase 3 [0S=Sacchar || LiES I J 17 17 1701 1430 1231 1000 153 | 262 | 925 | 072 | I NN EEE BN
Ml = w’ | P04046 | amidophosphoribosylransfersse [05=Saccharomyces cere ([ 20% I ] 7 7 LY 125 1122 L0010 076 | 219 | 325 | 265 | NN BN
M2 = w7 | PO7244 | Bifunctional purine biosynthefic pratein ADE5,7 [0S-Sacch: [ | 33% ] ( ] CIEE 1649 | 133 | 1422 1000 ] 861 1279 1172] 346 | I N HEN EE
3 = /| PO3457 | ATP syntnase subunit 5, mitochondrial [0S=Saccharomyee:|| | 16% | | ] 3| 3| ool EREER SR ERItRe 1000 | 310 | 473 | 457 | 309 | N NN EEEE EE
a4 = 7 |F2195¢ |Isocitrate dehydrogenase [NADP], mitochondrial [05=Sacet || k0% | | ] 1 1 1621 | 1687 | 1469 1000 | 0.56 | 140 | 269 | 0.50 | (NN NSNS
us = 7 | A6ZMS3 | Eisasome protein 1 [05=Saccharomyces cercvisias YIMTE | % I ] 1 1 1650 | 1293 | 13% 975 | 450 | 336 | 1215 | 3171 | [ W e .
e = " | P53312 | Uncharacterized protein YNL134C [0S=Saccharomyces cer|[ | 15% I ( ) 4 4| =P 1588 | 1216 | 1588 1000 | 275 | 222 | 1.33 | 131 | W e .
u7 = " | CazER4 | Arginine biosynthesis bifunctional protein Argl, mitochandriz || % I ) 1 1 1596 | 1.368 1293 999 | 439|370 160 | 633 | NN NEW N
e = 7 | F1706¢ | Purine-cytasine FCY2[05=5acdt - = T y : : 1595 | 1420 | 1403 998 | 353 | 743 | 341 | 866 | NN DEE EE
943 = \_,4" F20967 | Z-oxoglutarate dehydrogenase, mitochondrial [DS=Sacchar 6% ( | 4 4| gen| 1.580 1168 114 100.0 231 [ 262 | 177 | 104 | DN DN e
950 4 | P3153% | heat shock protein 104 [0S=Saccharomyces mﬁeszg'ﬁ% 32 32| gen| 1586 0.997 0.799 1.0e-2 1.0e0 4 9e-1 158.6 937 799 100.0 157 | 196 | 239 | 054 | DN DEN BN
,TP51 o w7 | PrndaT rmnphmmapnv.d:qn;..h.m.m mitnchnodsial [05=Sarchs 1 1327 il : | 1 1 1.567 1.50‘\I 1.260 1.3e2 d 4.0e-1 186.7 . 1501 1260 100.0 298 | 079 | 2.80 3.2|6 N N -,‘|L
() Show Associzted Tables

Ready 1012/1283 Proteins; 1012 Protein Groups; 5777 Peptide Groups; 6372 PSMs; 17246 MSIMS Spectrum Info; 17252 Quan Spectra; 1/2 Input Files; 2 Specialized Traces; 291W

37 ThermoFisher
SCIENTIFIC




Result Statistics

4 Thermo Proteome Discoverer.

File View Administration Tools Window Help

WO DA E [=1=] RiAZ23 0

StartPage x| Study: TNO standard ¢ | TKOTTii_ims3_2uniqUers  x. TKOTT1l_ims3_2unique75-(1) X | ~ 4 D‘

Report ltem Distribution > B X ||Ffile View Administration Tocls Window Help

Egl&*aﬂer?lms ;ﬁhﬂ Histograms ﬁﬁ Bar Charts OF\eCharts @VennDlagram ﬁmmm E[@Samp\emmdam *‘Lﬂj J'JJ ﬁ H g ﬁ @ ‘

Data Source: [Proteins - StartPage X | Study: TNOstandard X | TKOTT11_1ms3_2unique7s x/ TKOTT11_1ms3_2unique75-(1) X | TKOTTL1_1ms3_2hrcorrectcutoff x |

port ltem Distribution

bﬂ Scatter Plots Ilhﬂ Historams m;ﬁ Bar Charts
i

4 ColorBy: *) Dats Source
Yeast strain
[] Sample Type
] Quan Channel
] Sample

4 FiterBy:

o Yeast strain

Comparison: [ Met6 vs. parental -

Povaluer | 005 Logz Fold Change: } 1

Sample Abundances

51 (25<PV.5<FC) Tt (%6 <PV.72FC)
[T Center and scale Use normalized abundances

Loadings Plot || Variances Plot

=] Sample Type
=) Quan Channel "
o) Sample 3000 - 35
%
7
kL
2000 kL
40

42
. 1000 4 43

-Logl 0 P-value
£

45
4
0 47
48

PC 2(23.4%)

..
®e

° c000{ @ o

53

55
56
57
58
59
-4 -3 -2 -1 [i] 1 -3000 4 ® 50

Log2 Ratio T T T T T T T T T 61
-3000 -2000 -1000 0 1000 2000 3000 4000 5000 6000 2
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Pathway Analysis: Amet6 & Aura2

Aura2 Over-represented Pathways: * Reactome

* Pyrimidine biosynthesis

* Metabolism of amino acids and derivatives

; . * Nucleobase biosynthesis
Comparison: Aura2 and Amet6 y
= * KEGG
Lists Comparison Proteins in Set
» Biosynthesis of antibiotics
«Unique to Urako ms3 Lumos | Taxonomy: Saccharomyces cerevisiae S286C
Proteins in Set * Alanine, aspartate and glutamate metabolism
List name Proteins . .
Acc. Key Description Gene(s) Length ° Pynmldme metabollsm
® Met6ko ms3 Lumos | 33
P0OC2J0-1 Transposon Ty1-PR2 Gag-Pol polyprotein YPR158... @ 1756 » Glycine, serine and threonine metabolism
UraZko ms3 Lumos | 21
P07259  Protein URA2 URA2 2214 . . .
° » Biosynthesis of secondary metabolites
P24031  Constitutive acid phosphatase PHO3 e 467
» One carbon pool by folate
P17064  Purine-cytosine permease FCY2 FCY2 e 533
. . .
P28272  Dihydroorotate dehydrogenase (Fumarate) URA1 e 314 Glyoxylate and dlcarboxylate metabolism
P07273  transcription elongation factor S-Il DST1 ® 30 * BioCyc
P50861  6,7-dimethyl-8-ribityllumazine synthase RIB4 e 169 « UMP biosynthesis 1
P20051  dihydroorotase URA4 e 364
e ureacycle
P40054  D-3-phosphoglycerate dehydrogenase 1 SER3 e 469
* Nitrogen Compounds Metabolism

* Pyrimidine Ribonucleotides De Novo Biosynthesis

» de novo biosynthesis of pyrimidine ribonucleotides
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Detailed Result for Selected Protein- KO Protein Met6
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Detailed Result for Selected Peptide Group from KO Protein Met6
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Quan Results- Detalils peptides
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QC Tools- Instrument
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QC Tools Instrument: Housekeeping Proteins Ratios Should be a Perfect 1
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QC Tools Instrument: Housekeeping Proteins Ratios Should be a Perfect 1
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Yeast TKO TMT 11 Standard: QC run Expected Average Instrument Performance
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Yeast TKO TMT 11 Standard: QC run Expected Average Instrument Performance
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Yeast TKO TMT 11 Standard 2 hour run — Method Development/Optimization
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Summary: Product Information- Available October 1

* Excellent tool for LC and mass spec method
development

» Excellent QC assay tool for quality assessment of LC
and mass spec instrument status

* Provides accuracy, precision and dynamic range
assessments for different mass spec strategies

* Optional: TMT labeled Peptide Retention Time
Calibration mix (PRTC, yeast heavy isotope peptides)
can be spiked in for triggered, multiplexed assay
(TOMAHAQ) method development

* A40938 Pierce TMT11plex yeast digest
standard, 20ug
* A40939 Pierce TMT11plex yeast digest

standard, 5 x 20ug
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TOMAHAQ Method Development

A Standard Multiplexed Targeted Proteomic Assay Utilizing Isobaric
Labels for Evaluation of TOMAHAQ Genentech

A Membe the Rocke Greup
Christopher M. Rose', Rosa Viner?, Jae ChoP, John Rogers®, Devin K. Schweppe®, Brian K. Erickson®, Steven P. Gygi*, Donald 5. Kirkpatrick'
'Genentech Inc,, South San Frandsco, CA; *Thermo Fisher Scientific, 5an Jose, CA; *Thermo Fisher Scientific, Rockford, IL; *Harvard Medical School, Boston, MA
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